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FIELD OF THE INVENTION 

The invenUon relates to short length pepudes containing P^lalanine 
alanine and lysine amino acid residues ,F. L, A, and K; "FLAK P ep.,des > m the r 

; -i: jl , ^ — *~ - — 

antifungal, anticancer, and other biological activities are d.sclosed. 

BACKGROUND OF THE INVENTION 
Vanous bioactive peptides have been reported in both the scientific Hterature and 
in issued patents. Peptides his.orica.ly have been isolated from natural sources and av 

peptides have served as starting points for the design of synthetic pept.de analogs. 

A review of peptide antibiotics was pub.ished by R.E.W. Hancock .n ,997 

„ „ 349 418-422) The structure, function, and clinical applications of vanous 
{ La»ce< 349. 418 422). ^ ta 

classes of peptides were discussed. An addittonal . , ,,. „, „ g) 

i p c w and Lehrer R. T««* Biotechnoi 16. 82-88). 
was published in 1998 Hancock, R.E.W. and Lenrei, r. 

^ ^ides are ,yp,ca„y canonic amphrpathtc molecules of ,2 to 45 arn.no,^ 

,e„ g t The peptides permeabrlize ceil membranes leading to the control 

;„,, The CiL potential of host defense cationic peptrdes was drscussed by R*W 

,317-1323). The antibacterial, antifungal, antiviral, anticancer, and wound healmg 
properties of the class of peptides are discussed. 

Reviews of the structural features of helical anttmicrobta. pepfdes and the. 
presumed mechanisms of action have been published (see, for example, Datn, M. an 
W rech, T. B^a « W ACa ,462: 7,-87 (,999); Epan . R.M. nd 
P , • a, \Afn- 11 28 (1999)). Structural parameters 

::;:;:„: :„::, hydrophobtci,,. an 8 ,e — by to 

helix surfaces, and charge. , 
The following are representative of the many references in the field. 
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Cecropins are a family of a-he.ical peptides isolated from insects. Cecropins are 
Lecropuis ... .. . Nos 4 355,104 and 

known for their antibacterial properties, as described in U.S. Patent Nos. 
, 20 .01, The cecrop.ns were g enera„y found ,0 Have activity a g a,nst 
bacteria , bu , „ 0 , a 8 ains, all gram-ne g a,ive bacteria. Cecropins were ftnin no . £ 
-** a g ains, encase cells (Andreu, e, al., « * ( 
Roman et al Developmental and Comparame Immunol. 9. 551 558 (195 ), 
T^re ,92- 246 24S ,198,)). Cecropins from Dro^ and Hyalphora were 
activity a g ains, various strains of fun g i (Exengren, , and Hultmar 

- «** «• » — °-r A " 

, erfes ^ ts reportedly different from most insect eecropms „ «- « 
tryptophan and C-terminal amidation (Lowenberger, C. e, a,., J. A* 274(29). 

ski „ (Goraya, J. e, al.. En, J. BiocHem. 267: 894-900 (2000)). Peptides as short as 
1 acds were reported, and were g r„uped into structural families. The seouenc 
Tied littte or no science identity to peptides isotated from fro g s of other g enera, such 
as the magainin and dermaseptin peptides. 

U S Patent No. 5,962,410 disc.osed the inhibition of eucaryo.ic P a,ho 8 ens, an 
the stimulation of .ymphocy.es and fibroblasts with ,yt,c peptides such as ceeropms an 
s arco,o X1 ns. Vanous peptides presented include Cecropin B, « 
A, Cecropin D, Sh.v,,. Lepidop.eran, Sarcotoxin ,A, Sarcotoxin IB, and Sarcotoxtn 

' C Transgenic mtce producing the Shiv,, cecropin class lytic peptide were reported 
bv Reed w A et al„ Transonic Res. 6: 337-347 (1997). infection of the transgenic 
!ic!ll — — — resulted in a reduction of the number of bacterra 

relative to infection of non-transgenic mice. 

Magainin is an a,e„ca, 23 amino acid peptide isolated from the s in o 

(1987). 



HOU03 71 1794.2 



3 of 110 



Owen Application 



10 



15 



20 



25 



30 



Cathelm assocated chehcal peptides - » - » — " ^ 

— «**■ ^ *-- H^ " (Z,,-,, ■ M ■• , ' , ' 

374: 1-5 (1995)). indolicidin, magainin II, 

^ actds which adopt an a,ehca, — „ , ndude 
tt ea,men, of mtcrobta, infections, wounds, «. an- JM> ^ 
cecropin B, SB-37-, LSB-37, SB-37, Shiva 1 and 10-12. M*™ ». 

W , Heca.e 1-3, Anubis 1-5 and 8. and Vishnu 1-3 and 8 ^ 
Hecate was descnbed as a synthetic ^^J^ J,,*, bn, 

al . WW « ,8,2): .77,83 <1997». The herpes simplex 

„„, in their amph.pathic alpha helical conformation. Heca.e 

„„, ,n their amp p synthesls 

v , ro s(HSV,,wh i ,e„.advese aff, g 8 ^ ^ ^ ^ _ 

Synthetic peptides D2A21, Lwm, U35-1440 
bribed in Schwah, U. e, a.., — . A** - 43(6,. 

H yb ridpep,ides m adeo f cec r op,na„d.e,,Unp d _ 

„, retirements for the «^ a „ d ^ there „f, were 

A 26 amino acid msec, eecroptn - bee « ^ 

described in a study of salt resistance (Fnednch, C e< ^ ^ 
Chemotherapy 43(7): 1542-1548 (1999)). A tryptopnan 

lead to 

substantial changes in the properties of the peptides. 
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A series of pep^s having between ,8 and 30 ^ 
or der t o test the effects of ^ * , ^ No sigmf ,can, correlation 

^ m -°" • ai r r : ::: rsi* - - — - -r* 

was found between length, charg • ^ ^ ^ ^ , onger 

peptides. A genetai trend was found *« *^> fMy be ^ence 

peptides, although the authors expressed that 

dependent, ,,„,iH e s were prepared and assayed to compare 

seq uence and structure re.ationships <Be ^ bic ^ hyd ,ophi.ie opposite 

biol ogical activities. ^ ^ peptide were found 

A cecropin-meltttin hybrid pepti £nvjr(1 „ 

Mm)W o,. 66(5): ,928-1932 (2000,). 

dose of either peptide to the fish. ^ wound 

Amphipathic peptides have been reported as being ^ ^ 

healir , g and — g fibroblast and — ^ ^ ptepared .pressing 
6,001,805 and 5,561,107). Transgenic plan, Me(hylated 

, — — — 

resistance (U.S. Patent No. 5.717,064). mlidcs cxis , there exists a need for 

While a number of natural and synthetic pepfdes exist, 

proved bioactive peptides and methods for their use. 
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SUMMARY OF THE INVENTION 



,h 91 amino acids in length) peptides containing 

phenylalanine, leucme, alanme, and lysm rfa , ^ifungal, anticancer 

are drsclosed. The peptides display desrrable „ ^ 

biological activities, and a,so cause stimulafon and prohferafo 
and lymphocytes. 

DESCRIPTION OF THE SEQUENCE LISTINGS 

, nc ,„ded to further demonstrate certam aspects of the , * 

ma¥ be better understood by reference to one or more of these seque 

Ilede-descriptronofspeciftcembodimentspresentedherer, 

Table 1 



8 



13 



15 



16 



17 



Name 
Hecate AM 

1 pST37AM 
"7 [ Magainin 2 



19 



j<LAK0IAM_ 
FLAK03 AM 



"^4 fllAKO^AC 



KAL_V_ 
FLAK 17AM_ 



FLAX26_AM_ 
FLAK25AM_ 



Primary sequence 



aGHLHSAEKFGKAF^ 




HOU03:71 1794.2 



6of 110 



Owen Application 




26 



L 06R-AM 



MS1-78 AM 



41 



FLAK.50 



FLAK51 



FLAK57" 



FLAK71_ 
>LAK77_ 
|LAK50V_ 



GlGKFLKKAKKFGKAFVl^^ 

Takllaklakkll^}H|^ — 

FAKKLAKLALKLAKk^ 
- . » L i'i aw'1 a 1 H2 



FAKKLAKKLAKLAL^H^ 
fAKKLKKLAKLAKKkliMl 
„ . a i l' a i w k' 1 -N H2 




41 



JLAK81 

TlAK82__ 
>LAK83M_ 
TLAK26AC 



Indolicidin 
FLAK 17C 



14 "ITLAMOH 
"45 [T LAK 50G_ 



46 | Shiva Deriv 

P69+KWKL 

-47 j^hivaJllbi^AC) 



70 



"48 I Shiva 10 peptide 

71+KWKL 

^9 \ CA(l-7)ShivalO(l- 

.16) 

FLAK 54_ 
FLAK 56 



54 



55 



56 



FLAK 58_ 
FLAK 72~ 



FLAK 75 



ShjyaJ0iM6)Ac_ 



CA(l-7)ShWaTo" 
(1-1^>C00H_ 



59 



60 



61 



62 




I^lakklkkl^ 

-^^Tj^^TyT^^^LXKKWKL-COUH 



73 



fakklakklakal|nr_ 
fakklSlakll^ihl 
Takklak^akaal^h^. 
"fakklakkaklakk^nh2 

KTKLFKKFAKKLA^^S^^^- 
KWKLFKKKTK^^ L ° 



Indolocidin-ac 
FLAK50B_ 



FLAK50J 



FLAK50T 



FLAK50T 



?LAK50T 



Shiva- M 



Shiva 1 1 

[d-16)ME(2-9] ■ 
COOH 
FLAK 50N 



67 



68 



FLAK_50P_ 

"caTn 

■frHecate(ll/23)_ 
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Th e i,en,,on - genera,,, — • 

short ,eng.h as compared to Cher peptides described ,„ the ar, 

mm ■ , u rfirected towards an isolated peptide 

0 „e em—t of the mventton ,s - ^ ^ 

com pris,„g phe„ y ,a,anine, leucine, alamne, - ^ ^ _ ^ „ f 
about 5, 6, 7, 8, 9, 10,1 1,12 .3 ,1 , = .16. 

- - a maximum length of aW. * 6. * «• ■ • ^ ? ^ ^ M ^ ^ 
20, 21, 22, or about 23 ammo acds. Tbe e , de ^ 
in length. The peptide can cons.st essenfal.y of, or » P ^ 

— - *- — . "r^r oT:::i: u «* 

phenylalanine, leucine, alanine, and lysine 

can gene* be an y of the -« »™ DWtW1>NWMB 

guidelines, and more preferably is SEQ ID NOT, V SEQ ID NO:12, 

I,, SEQ ID NO,, SEQ ID NO,, SEQ ID NOT, EQ>r> Na U EQ 

SEQ ID NO.13, SEQ ID NOT4, SEQ ID ^ * ^ SEQ 1D 

,D NOT8, SEQ ID N0.19, SEQ ID NO:20, ^^^^ SEQ 1D 

NO:2 6, SEQ ID NO:27, SEQ ID NO:28, SEQ D NO*. EQ D N ^ 

N0: 3I, SEQ ID N0.32, SEQ ID NO:34, SEQ ID NO. 3 , SEQ ID 

N0 :4I, SEQ ID N0.43, SEQ ID NO:45, SEQ D NO:* EQ ID N . 

NO*. SEQ ID NO,2, SEQ »> NO:55, SEQ ID NO. , EQ ID N . 

N0 , 8 , SEQ ,D NO,, SEQ ,D NO:60, SEQ D NO: EQ D N • 

NO :66, SEQ ID NO:67. SEQ ID NO:68, SEQ ID NO, SEQ D N • 

NO :75, SEQ U> NO,7, SEQ ID NO:80, SEQ D NO. . Q D N ^ 
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> **- r r i ™ .o^, SEQ , D *», 

The percent identity between .he peptides ,s prefe.bl, - * a 

alno acids, the number of al.gned amino acids are d.v.ded by 10, and 

m u,,iphed b, ,00% «o — acids . The peptides can comprise a,, 

The peptides can compr.se D- or L amm 
D . ammo acids. The peptides can have an acid C-termmus ,C0 2 H) 
terminus (-CONH,, -CONHR, or -CONR 2 ). 

Mab2!fei!£j!a • directed towards methods of using 

An adduiona, embodiment of the — < - ^ ^ 

,he above described peptrde. The memo - - ^ J ^ ^ , £vels 

normal uninfected mammahan cells. The met ic mammalia „ 

cells. The methods of use may .nvolve the use ot a sing p 

of multiple peptides. lhl , use of the above described peptides to 

An emb odimen, of the inventton ,s ,h use H. ^ ^ 

microorganisms. The metnou b nerforme d in vivo, in vitro, 

• tht u eDeDti de The contacting step can be performed! 
microorganisms with the pepxme. 

HOU03 7U794.2 1 1 of 1 10 Qwen App |ication 
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• „ Kv ,nv other method known to those of 
— ^ZZZl* - a concentration suff.cen, 

*«' «* C ° n,aC "" 8 *" T c on entration of the pep* can be a, leas, 

t0 inhibit or kill the microorgamsms. The concen ^ ^ 

u .ninMat least about 1 uM, at leasi duuu r 
aboutO., „M, a, least about 0.5 pM, at 1* The methods of us e can be 

about20 l tM,a,leas,abo U .50uM.ora„eas,abou,,OO l t 

, • u-wtinn nr killing of microorganisms sucn as u 
dirc c«ed towards the u***» ^ ^ ^ 

positi ve bacteria, gram negattve bacten, Y ^ ^ ^ ^ 

v , ro ses, an, ^^J^JL* — — 

Esctericfcw co/i, CWam^a, P i asmo dium falciparum. 

<^°»-~^rT£Z^ — ■ ip ' - 

The contacting step can be performed by system* rf 

me following concentrat, on, a^u, I mg t ^ ^ ^ ^ ^ 

mgAg , about 50 mg/kg, ab^t 75 »J* ^ ^ § ^ , plant , 
be performed on a mammal, a eat, a dog, a cow, 

a fish, or a human, , D N0:1 SEQ ID 

Preferred peptides for antibacterial "J m N0:11 , 

N0 ,, SEQ ,0 NO., SEQ .0 NO,, « J° 1D Q N0:16 , SEQ 

seq ,o Nan. seq n, ma seq m ^ ° NO;23 , seq id 

1D NO.17, SEQ ID NO-.K. SEQ U> N0.19, SEQ ID NO* Q m 

N0 „, SEQ ID NO:32, SEQ ID NO:34, S Q D NO. , EQ ^ ^ 

N0:41 , SEQ ID NO:43, SEQ ID N0.45, SEQ D NO- , SEQ ^ 

,0:51, SEQ ID NO,2. SEQ ID NO : 55, SEQ ID NO* EQ m 

K0.5B, SEQ ID NO:60, SEQ ID NO:65, SEQ D NO , Q m 



30 
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• i a* ^FO ID N0:2, SEQ ID 
Preferred peptides for antifungal ^^*^ mV >M. 
NO;1 0. SEQ .D Na». SEQ .D NO:!, SEQ * ^ SEQ 1D 

N0 ,7, SEQ ID NO* SEQ ID NO*.. ™^ Q ^ ^ ^ 

SEQ 1D NO ,0b, SEQ "^^rsEQ * - SEQ >D 

SEQ ID N0.128. SEQ ID NO:131, SEQ iu 

NO:165. . • the use of any of the above 

An ad amo„, of — ;; h ^ thod generally „ diKCte , 

described peptides to inhibit or kill cancer ce . ^ ^ ^ 

— ' * — " r^T^. — , or b, any other 
^formed v,vo, * v«™ ^ ^ contacUn8 step b preferably 
met h„d ta ow„ to those of sK,U n he - ^ ^ rf , he 

. concentration sufficient to mhrb.t or k ^ ^ ^ ^ , 

,00 uM. Tbe cancer cells can genera,, be any P ^ ^ ^ 

be lymphomas, «— ^ ^ ^ _ cells , , 

ski „ cancer cells, ovanan cance ce ^ ^ ^ ^ ca „ te 

cancer ce.ls, prostate cancer cells, and s ^ ^ ^ 

performed by subcutaneous * *-°<\ ^ cm „ £ ^ m of the 

section, or topicai appUcano, ^ _ ^ , m , kg , abo „ t ,0 

following concentrations: abo», 0.1 m /kg ^ ^ ^ 

mg/k g, about 25 mg*g, about 50 mg/kg, "7^, a cow , a horse, a pig, a bhd, 
contacting step can be performed on a - » ^ rf ^ cells can 

, . chicken, a p.an, a fish, a goat, . - • ^ ' ^ ^ ,„ ^ cancet ce „s 
generally be any inhibition ot grov«h of the ^ ^ ^ , 0% 

wit hout peptide treatment. The inhibition ,s pref ^ ^ ^ 

40 %, 50%. 60%. 70%, *0%. 90%. 95S Y^; e ;, ysisofth e cancer cells orb, 

mixtion of growth. The lotion may be ^ other can cer 

olh er mean, The cancer inhibiting pe^e can be used sy 

chemotherapeutic agents. 
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Preferred peptide, for anticancer app.ications inC.de SEQ ,D NO:. SEQ ID 

limitea w uv Dre ferab y increased by at least 

. , . Th« ciimiilatorv and proliferative properties oi sou 
further comprise a growth factor. The stimulatory P 

uie FLAK peptides hold promise for their application ,n skin car, wound 
imm „„omodu,ati„n ^^^^I^ « "> 

NO , 0 , SEQ ,D NO:32, SEQ ID NO:34, SEQ D NO, . SEQ D 

NO,0, SEQ !D NO.., SEQ ID NO:* SEQ D NO: , Q D NO. 

NO :58. SEQ ID NO,9, SEQ ID NO:60, SEQ D NO: , SEQ D N ^ 
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aging , disease. ,n,ury, or by survey ^ ^ 

compnse adnnnistering to «he »und of » - io „ of the 

• a „v nf the above described peptides, met 

composition compnses any of the ab ^ ^ ^ tQ 

pept.de in .he composition can be abo, 0.0, ,M ^ ^ 

abou, 100 pM. abou, 1 ,M .o abou, 50 pM or abo , ^ 
co m P „sUion can be ad— to the ^^^^^ 
.ima, can genera.,, be any « °' — ^ of wound h ea,,ng is 

preferably at least 10%, 20/., 30/., , , ontac ,ed with the composition. 

50%, .75%, or 200% relative to the same woun „ o con ^d ^ 

P^P^^^^^T^To SEQ ID NO,l, 

N0 ,, SEQ ID NO,, SEQ ID NO,, JU* SEQ 

SEQ ID NO:,2, SEQ ID NO:.3, SEQ ID "™ ^ ^ NO , 0 , SEQ ID 

1D N0 :,7, SEQ .D NO:20, SEQ ID N0 ; 27, NO:50 , SEQ ,D 

NO*,. SEQ ID NO:55, SEQ ID NO:56, S Q D NQ , EQ ^ ^ 

NO;59 , SEQ ID NO,0, SEQ ID NO*.. Q D NO- , SEQ ^ ^ 

N0 ,., SEQ ID NO:74, SEQ ID N0:75, SEQ D NO , S Q ^ 

»nt nf the activity of a therapeutic agem. 
ad ditive or synergistic enhanceme , f «« - , ^ ^ 

can comprise preparing a composrt.on. P ^ a 

amerapeuttc agent. Mternative.y, the method may compnse co the 

HOU03 711794 2 15 of 1 10 0 wen Application 
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•„ , d in function «W. other therapeutic agents. The pept.de can 
peptide (or pepttdes) used ,n conjunct „ generally be any 

be any of the above descnbed pept.des. Ue therape t ■ 

. — rap, ^ - : « , ta fc aclivlty of th c - 

P". " ,V " y ti ; t l ; uti L g e„tb„„ac k in g .he peptide. The compos.tton or 
c „ m posi«,onconta,»,n g «he.h r ^ ^ ^ ^ ^ transdeima , 

eo-therapy can be used tn „, r . „ £ontaining the 

a pp,ica t io„s. The enhancement of* ^ ^ ^ 60%> 

„ic agent and the pep.* - ^ ^ ^ of the 
70%, 80%, 90%, 100%, 125%, 150/.. 175/., 

therapeutic agent alone. ^ ^ against a is 

Oeneraily, any P**£^ „ sy „ ergistically te activ„y of another 
purred for use to tncreas , h ^ ^ ^ fe . g , ven 

The fohWng —s are included to de— ^ — ^ ; 

disclosed in the examples which tollo P tQ 

preferred modes for ttspract.ee. However. ^ ^ ^ ^ ^ ^ 

present disclosure, appreciate that many result ^hout 

embodiments W h,ch are diseased and s,i,l obta.n a l*e 
departing from the sptri. and scope of the invention. 

EXAMPLES 



25 



E^pIeJiAn^ 

OD measurements in in vtfro cell culture exper 
The protocol used is as follows. 
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, ATCC 6538 or 25923, Pseudomonas 
Cell lines included Siccus aureus ^ 

,rrr Q097 or ^9853. Medium used were Antibiotic M 
T » Z ) - d 0,5o/o saline. Controls used were physical saline, 
Antibiotic Medium 2 (LMco). <uw 

a „d gentamycin a, 50, 25, 10, 5. 1 and 0 1 PP^ ^ ^ fa & ^ 

„ ow h oo d t„ 7—;^ Bactena W ere SUSP — - , 

medium 2 agar slants (pH - ^ ^ ^ ^ ^ 
an.ibio.ic medium 3 .0 abou. 10 cfu/ml 

(100 ulMell) were * d , pla.es according * gatlve co n„ols received 

was added .0 achieve a final c„— 0 ^ ^ ^ ^ ^ ^ 

— ^ ^ " ^ Led as the lowes. concentration o f pep* that 
inhrbitory concentration (MIC) was detin 

concentrations (MFC). ^ of the peptides 

foliowing Table 2 describe g ta ph6538 is Staphylococcus aureus ATCC 
measured as MIC or MFC values in ug/mL. Staph653 
accession number 6538; paerug9027 is — *n**» 
number 9027. yeas, is Saccharoses cere,^ 

Table 2 

— — "TT^7TT^Hp>Tiimher 

Name 
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— lu oKn i (j/mL - ND = noUeterrrimed. 

■ indicates greater than 200 ug/mL, ^ 



■ t hie 3 describes describes the antimicrobial properties of the 

The follows Table 3 " fungicidal (C ^) 
peptides measured as minimum bactencida. 

HOU03 7H 794 2 2Q of U Q ^ Appljcation 



/«,! F coli is Escherichia coh ATCC 
MRf or MFC values are in ug/mL. b. con 
concentrations. MBC or ivir accession number 

acces S1 on number 25922, P. b 25923; Candlda 1S 

27853, S. aur. is Stapholococcus aureus ATCC access 
Candida albicans ATCC accession number 10231. 

Table 3 
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SBte . The assav was perform in a ,6-weU rn.cro.er a • A _ 
thep ,a,ewasse, f „r Mh ours. M " (5m ^'t— Thep.atewas 

minut es in order to soluble the prec, .tat. « ^ ^ „ 

54 „ „m ,s proportion. ,0 vtab.htv ^ ^ ^ ftom m e graphs. 

derived from Bowes melanoma tax. HMCB ( ATCC ^ t 

CRL5803) ,s a lung large cel, carcinoma tumor HeUS3 ( ^ ^ 

cOTC a,epi«eaU— ^^'^^ omM 
adenocarcinoma tumor cell line. Numbers are LD,„ values W 
^ers are presented in the following Tables 4 and 5. 



HOU03.7U794.2 



24 of 110 



Owen Application 



Name 

hecateacT 
[hecateam 

gB37COO^ 



FIAK06_R£AC 

'kalv______ 

FLAKJ7_AM 
FLAK26AM 
FLAK2?AM_ 
HECATE_2pAc 

lR^3AM^ 
|fLAK44j£M 
feAK62AM 



gLAK06R]AM_ 

|msT78AM7 
1FLAK50 




FLAK51_ 
FLAK57_ 

flaktT 



1FLAK77 



1FLAK50D 



|LAKJOE_ 

gLAK8cT~ 
IFLAK8T 



FLAK82 



FLAK83M 



FLAK26Ac_ 



hNDOUCIDW 



215 



HZ-- 


_J40l 


J 




32 




180__ 




J_60__ 




> 






43 




" 115 


"~46 





740 

> 
42 

> 

Too_ 

345 



40_ 
90 



16 



205 
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80 
_475__ 
90 




1^ 

J J 


34T 


250__ 


___145___ 


200 

r 94 


44 


fi 
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FLAK50~Q5 

FLAK50Q7__ 
|FLAK50Q§__ 
FLAK50 Q9 



FLAK50 Q10 




FLAK50T8 



FLAK50T9 
FLAK100-CO2H 



PAGV^___ 
lModelin-5 
rModelin^OTH 
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Note: 



1 fid by i vi i 1 — ■■ : . T 
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_FLAK 17 C 
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Modelin 
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10 



L V IVbo ND indicates not determmed; lumbers are in W n.L. 

Note: > in.ca.es ^ Tand 5 that aU targets chafed - inhib.ted by 
It can be seen from lames t <mu , n 

■ ut ovt „nt e LD50 ess than 50 ng/mi). 
one or more of .he peptides .0 an appreciate ex.e„. <,.e LD 

Tabl e 6 Wow shows .hat 44 ,29%, of .he , 50 peptides - 

c a the nentides were active on some targets <u vi 

LDSOvaluesatorbeiowlO. , (rum of activity against six eancer cell.ypes for 

Table7 W showsabn, — - £t - one „ more lead ra „d,da,e 
various active peptides. I. is noted in 
peptides inhibitory .0 ceU growth a. an LD50 .evel of 10 or iess. 
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10 



15 



Tab ,e 6: FLAK pe,,es showing ***** activ^^ 

LD50 values 




20 



_<or - 50 
<or=_10 pg/m 1 



ii. in the nresence of different peptides at 
Mv^via^of^ie^c* m*e^ ^ fc 

different concentrations was determined bv a Alamar B p ^ 

- .S00 rpm for ,5 minutes a, ^^^^ ceils, were .en 

tra „sferred into 15 ml centr g ^ ^ ^ ^ l0 fc 

F e,a, Bovine Serum Gibco, Grand ^ _ ^ ^ 

tubes to bring the volume up to 10 ml^ The » ^ 

-red on , m, of Histopaoue (Sigma Chemic. £ - ° -J pBMCs 

150 0 rpm for 30 minutes a, room tempera ure. h em ^ 

(peripheral mononuclear cells) was aspirated and transfer* 

j r i m | mid RPMI-1640 and brought up to 1 5 mi wu 

tube and, resuspended m 2 ml cold RP ^ _ 

1640 medium. Cells were centnfuged at 1 500 rpm 

* , T , „ _ pl i oe iiet was re-suspended in 1 ml oi w 
then aspirated and d.scarded. The cell pellet 
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10 



15 



20 



25 



, RPMI medium. This step was repeated twice, except 
1640 and brought up to 15 ml w.m RPM I-1640 medium 

culture catalogue. ^ ^ positive and negative 

Pok ewood m.togen w ^ ^ ^ (+) contro , 

control, Negative control cells -re .11 20 ml of AlamarBlue was added to 

ce«s were rneubated in RPMI medium »*rea ^ ^ % ^ ^ 

the cell, and readings were taken after 24 hours, 4 

aflu onme,er(exc,.ation544/.ransmission590 n m) . 
Cations were performed using the following formula: 

Peptide treated sample (adj. negative control) ^ ^ 
% treated cell viability = ? ^^a^> ■ for negative control) 

SCK ened for thetr stimulator, ^° ^ ^ rf ^ positive control cel.s. 
leukocyte CWBO cells as compared to the p. ^ „ 

The data in Table 8 below show tha, vanous selected F ^ 

(causing eel, death) a, higher concen.rat.ons. ev ^ > ^ 500 

5, ,43, and 160) are stimu.atory (and/or prohferatrve) 

• d in the protocol permeates both eel, and nuclear 
The Alamar Blue statn used m the pro P ^ ^ 

m embrane, and is metaboltzed in the ^^Z^ — 
siting —trie response is therefore a , res u , f <*a ^ ^ 

by cel, summation and,or mitosts (cell P« ^ d ^ time (, 2 0 hours 
cel , asa perce„tofva,uesforu„,rea t edc ^^^..a.-. rf 
vs . 48 hours) may be attributed to .ncreased cell proM 

eel, metabolic activity caused by the pept.de ^ fcr ^ 

Tab,e 8 presents viability data, as percent « The 
oocytes (white b,oodce„s,-WBC") in the presence of seiecte 
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15 



20 



,■ ^ its toxicity (LD50 values) to human red blood 

stimulatory to WBCs at lov, p v relatively more toxic to 

inh , b i,ory or toxic ,o WBCs a, higher concentrates ar ^ ^ 
RBC s and ,o fibroblasts than .hose peptides ,h,ch are sudatory 
WBC growth even at concentrates as high as 5M «M- ^ 

„ has been ,„ah«at,vely determmed that thos P P ^ 

prchfera.ion of leukocytes are acttve upon b*h * J ^ ^ 
consents of the n—lian lynrphattc systern. A- ^ 
FLAK peptides which are revive,, non-,ox,c < « — ^ 

— sed iramu ni::, o : id - - - 

orby extra-corporeal — ^ in „ eutrope „,c 

the dono , S- ^p, r ^ wMid stimuiate Mtura , 

patients caused by age, dtsease, ^ K „ 

.spouses to prevent or eomba, pathogen, tnfec, ons » , is , 

- - - — — h * ^JZZ££L p— « 

m „re de.at.ed exatnp, M> one rffecl stimulatlon , pro „ f era«ou, and 

the relationships of concentrate and tune as they 
inhibition of the leukocytes. 

FLAK peptides 
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TaMe 9: Human leukocyte (WBC) station / probation and inhibit-or. by 
FLAK peptide SEQ ID NO-.10(P25) 




10 



ExanaleASSimuial^^ 

The cyQUANT eell pro.ifera.ion assay provides a conven.en, rapid and sensitive 

C e„ counts and car. be used ,„ monitor tne adherence of ceiis to surfaces. 
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15 



20 



25 



„ h Different cel. lines were maintained with different medium accordmg 
Procedure: D.lferent cel. ^ 
totri eATCC. Ceils were , W s,n, Z edw„h 8 mi oi rryp I 

PA , The eel, suspend was cen.rifuged for ,0 mmute « H» rpm. ^ 
was removed and discarded without d.sturbmg the cell *t A ^ 

^™^ tal0m,rf ^-' ,,O .7;'IS,l ee„s ustng a 
cells/m , The act.1 cell density was eterm.ne h, — ^ ^ 

h emocytometer w,,h the Trypan Blue metho « — ^ ^ ^ 

equa , number of cells per 200 p. volume. Cells we e P 

:=ses3=£5 

dr v /C ell Lysis Buffer (200 p.) was added ,„ each sam ,e ce ^ 
at room temperature for >5 minutes while protected from the Ugh, 

measured using fmax at 485-538 nm. « iHp „ e otide stimulation of 

The above CyQuan, protocol was used ,„ e X am,ne 
blasts, .n the following Tab,e ,0. data -J^*^^ 

<-^"~-^^~jZ)ZL as a function of 

concentration ,s evident. The values ^ 

W above or b=,ow positive control (untrea ed cd* « rf 

— :r; rrrr; : - - * 

:ir :::: r ---- - - - — — ai 



concentrations above 10 ng/ml. 
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Table 10 



: Human fibroblast (Wl-38) cell sti- 



mulation by selected FLAK peptides 



Pepticteconcentmtion 



-82 
-66 




126 



i LI^^LII^^— r rP n 'iabil uT ^e or below TSnttoT 

ID NOS:5 and 71 are not 

^cuba.ons were 48 hours unless otherwise Seated. 

FLAK peptides. stimulation 
Table 1 1 : Effect of growth factors on human fibr^last^^ 




^__J— — ^— — ^ rT 7 luTTnT ^hoveoTbelow control 
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15 



fibroMasliMB)^ 

• ,k rrc WBC and WI38 toxicity data for typical 

Tab:e n — - - c w - a|uK (LD50) are generally consis ,e„, 

FLA K peptides. The three R WBC. ^ ^ ^ — q( 

directional indicators of peptide toxicit> . specificity of the 

■ - — - ^ ,o t; ~: , - . - 

pepUde, b„. rather ,« » SWT. * ^ ^ w ,„ posscss 

shownnot.obeasact.veas.heFLAKpept.de This pro bably results 

from its stimulatory and proliferative ettects 

fibroblasts. . , discussed above. The 

The pro.oco.s for WBC and WI38 s.imula«on have been d.scu 

RBC protocol follows Table 12. blood cells (RB C), 

Table 12: h «. toxicity of selected FLAK pcpude . 

human leukocy.es (WBC), an d human fibroblasts (WQ 8) 
— — " WBC LD50 



WI38 LD50 
'ml 




20 



j, RBC protocol is as follows. Well posi.ions of each d,.u.ion and un.rea.ed 
In the lid of a 96-we,l pla.e. When .he ce„s were confluen, ,he 
controls are recorded on the lid volume 
medta is removed, and replaced with freshly prepare samp, — 

» OUM " 1 " 4 2 39 of 110 0 * e n Application 



10 



15 



a onn ill of 70% ethanol was added 
fresh medium was added .o postttvc contro, we Is; and ^ ^ ^ 

t0 „e 8 a,iv. contro, «U, The plate was mcubate ove^a 3 ^ ^ 

leasl 90% hrfl , roo. — - ^ emi ssion 5 90 

we ,K The plates were read ^ ^ 

nm) . - P-—^^^ ^atto. The TO50 endpotn, was 
The plates were read agam at , and 2 ^ 
determined from the graph b, reading from wher & ^ 

Oose Response Curve to the concentration along *< ■ ^ ^ ^ 

LD5 0 value. The LD50 value for test agents wtth.n a s,n gl e test g 

53: 82 . 9 0 (1999). Preparatton of all me*a. ^ were 

buff er 0.15 M Nad, P H 7.0). RBCs suspended ,„ PBS (. ^ 

^prepared. ^^7^ ,- — * «~ 
TOb e. Serially diluted peptide solut.ons (.00 ul) PP )% 
N£ga „vec„„,ronuhesco„,a in ed,0 M PBS ; pos,hveco ^ * „ 

Ttl to,X,00 detergent. M, tuhes were ^ ^ ^ (WD „ 
I£m0 ved from the incubator and centnfuged a HOOOg to , was 

5 formula. 

(A4U in peptide solution - A ^j_ n PBS ^.„ x 100% 
""^u in" "iriton-X 100 - A 4 u in PBS) 



30 
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which 50-o hemolysis is determined (LD S „). 1 
the hemolytic assay using the peptides discussed here,, 

Table 13 

I SEO ID NO: 

Peptide name I 

Hi^eAC#10SZl 



[FLAK.80 
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Note: > indicates greater 



than 1000; ND = not determined. 



ExamEle^iM*^ 

Changing a peptide sequence where the fir, ammo acid is valine, and P a« 
wh en the M LL - U changed fio m phen y ,a,an,„e ,o 
propenie , T he red blood cei, and fibroblast cel, 0~ ^ - 
no. significantly decreasing other desirable propert.es. Table 
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, • tv of a peptide as seen from increase in 

values are in ug/ml. 

Table 14 

- — Hemolysis 
Sequence RBC LD50 




17 



32 



35 



25 



30 



VAKKLAKLAKKLAKLAL-NH2 



43 



152 



64 



fakllaklakkvl^hY 

VAKLLAKLAKKVL^H2 




501 



504 



fakaTkallkalka^nhT 

VAKALKALLKALKA^N^ 

fakflakflkkal^hT 
vakfT^flkral^hT 

VAKKF^KKFKKFAKKF^^ 

IffiuuaA^ 

"VAKKLAKLAKKLAK^LAL-NH^ 



35 



157 



fakklaklakkllaUn^ 
vakklaklakkllaCnh^ 



506 



TXkllakalkkll^hT^ 
vakllakalkkll^hT 



Wl-38 
LD50 




350 



620 



20 



H— 1 


37 




~72eT" 








tzsz 


To 


"txhh 


_20 




jXZ 


TXOl 


~70 ' 


_TjTo 



32 



159 



508 



^^^^^^ 



120_ 
70 



75 



_27_ 
190 
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16 


_^24_| 


__40___ 


~ 95 1 


10 
10 


55 1 
77 



, , , n of toxicity to mammalian cells by valine 

« * *- - i ::: of ^ 

suction is accompamed by mo e ^ ^ ^ ^ ^ ^ 

— ' Parens and cancer ^ ^ can be seen in me 

following Table 15 where ^ 

leased ,„e pep„de's acUvi.y agams, ,he gram neg ^ ^ 

Hemolysis and W13S values represen, LD50 y 
M1C values in pg,mL agains, Pseuds ATCC 



fsEQlByTNo 
NO: 



17 



32 



35 



50 



_25_ 
30 



86 



Sequence 



Table 15 

Hemolysis 



JvakIlaklaSaklal 



48 



124 



fakllakxakxllT 

A^AKX^K^AiyiLL 
FAtOlAKiAK^YL- 



J00_ 
420 

200_ 

loo] 

450 



WI38 


P. aerug 1 






~~45 




__25____ 


^J0(P] 




5 


T\ 




"~~no 


" 100 



-erred pe.des can be se.ecied f r„m - above 
Preto d an—l p=p t ,des Tor gram pos.ve ^„ 

u • Mir values of less than or equal to about 10 ug/m , 
selected as having MIC o ^ ^ can be 

values of less than or equal to about ^ • 
mti cancer peptides can be select as havm g LD50 values 

25 |ig/ml. 
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Table 16 
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pepuaeis a prefer pep.id= for *a, coin's proper,,. ^ 

, , t in „p/ml concentration are preierrea, ab a 
for leukocytes - 0.1 Pg/ml » 1-0 ^ ww8 f , br „ b ,as«s, or to human 

concentration the peptides are no, tox.c to red biood c Us, W 
leuk ocv,es. Peptides which are stintniator, for fibr„b,as,s a, 0., ng/nr, 
preferred, as a, this concentration the peptides are no, ,ox,c. 
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synergy be _ »c Pep,,, - , T e ; a S — I « 

t0 10 ug/ml, and chicken lysozyme was added to 1 n,g/ml. 
bacteria was determined. 

Table 18 




10 



in SR 37 (SEQ ID NO:5) and lysozyme was determined 
Svnergy between cecropin SB-3/ (W 1U , p(; , 
Y 8y tnhnci (PSPT) (PS), 

against Pseudomonas syringe pv. (PSP ), 

, /cr\ and Xanthomonas campestris pv. t«/ f 
Emima caratovora subsp. carolova (EC), and Xanm 

(XC). LD 50 (MM) values were determined. 
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Table 19 




> indicates greater than 1 000. , ptermine d The percent viability of 

Pstudomoaas aeruginosa was determine 
aU he same molar concentrator, as the pept.de. 

Table 20 




10 



Syn er 6 y between Sn.va, and — was de , e rm,ned 

gram posittve , — ™ * ^ ^ molar oration as the 

reUivc to Wank controls. Lysozyme was used a, ten Umes 



peptide. 



Shiva- 1 and 
Lysoz>one_00^ 
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Table 23: S. aureus 
"Shi^l [Ly^yine(lOx) 




50 L— J— nf 

"TITbe performed using peptides in the presence of 
Synergy experiments can also P 
ED TA, which potentiates the pept.des additively or synerg.ucally. 

le9iSynergisic^^ 

c , in r c FO ID NO:4) and various antimicrobial 
Syner g y between pep* S h ,v a - 0 «^ ^ ^ ^ ^ 

agents .as invested against ^ . where the numbe rs are the 

fte benefit effects of combining the W** «><h the agents. 
minimum bactericidal concen.ra.ton (MBC; pg/mU 

Table 24 
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• ,a /ccn in N0 4^ and various antimicrobial 
Synergy between Peptide S„,v,.0 S Q D NO. ^ ^ 

ag e„ts was tnvestigated against ^ « the 

beneficia! effects of combining the pept.de w.th the agents. 
minim „ m bactericidal concentration (MBC; W /mL). 

Table 25 

_ — =— — — — " ~Withoi 
Agent 




aetermined the peptide MBC in the absence of the an,—, agent, 
of the indicated concentration of antimicrobral agent 

Table 26 




15 



20 



SynerEy between do<a,c„ne and ,ar,ons peptides J ^ 

77853 The following table illustrates the benefical effects o 

a " g '"T 2 J Iptides where the nu m bers are the nt.nimum bactencda, 

doxacyc „„e a^ « e p*. ■ te pep ,,de, the do X ac y c„ne was 

concentration (MBC, ng/mL;. 

held at 10 ppm concentration. 
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Table 27 



\\^thout_doxacycli^ 




With_doxacicline_ 
100 



,. 0 r Q1 n MB C The following table illustrates me 

co„*inin g tetracycl.ne and < h e ^ wj(h the peplide s, the 
bactericidal concentration (MBC, ug"nL) 
concentration of tetracycline was held a, 1.5 ppm 

Table 28 ^ 

— — ■ H^rn^^^iAtetr^ycline 

WittouUejrac^line^ vvuu____2 

^- \ 25 

50 



20 



ITDN017) 
"^^nersaic^^ 

peptides are no except ton. Ta^ 2 ^ ^ ^ rf ^ 

T w« ?Q and 30 also show toxicity of the seiecieu v v 
Tables 2V ana w ^ elected anti-cancer 

WBCs, and W13S cells. When used a, very low 1 s e,e 

f pi AK neotides with tamoxifen on MCF7 cells 
Table 29: Synergy of FLAK peptides 
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applications =j 

— T^nRTmO - PWBC LD50 

RBCLD50 wnxmMJ i 

g/ml 




, a a Tchip 1 1 that certain of the FLAK 
„ has bee „ shown above ,n Examp.e 4 andj* H , andtoI 
pe P , ide s are s,ne Ig is ti c. i *o tter cogens or g row,h facers, 

proliferative properties of the peptics 



ExaSjpleJl^^ 



strain , As shown in the T* «• ^ aga , j«in 

j pns rSFO ID NO-.87) showed enhanced acuvny s 

, D NO; 50). and P125 (SEQ ID ^ (ls) 

resistant (tr) Pseudomoms ATCC 
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u .mides showed enhanced activity against 
ATCC ^3. The same three peptides snow 

a, nica no bram> cin re sis l a mS , ra ,n%0 89 0 1 , 8 .3c(T*l=3n. 

Table 31 




10 



Table 32 



■3c 




ts 



PseudomonasJJ^}_ 



Fvamnle lli^Jffllbeaii]^ 

, be used in colons for iopica, « svsuenuc 

* inventive pep.* ; can * 
dell verv in wound heaiing apples- J ^ other 

m olter ph— iicaUv accede f o— ™ ^ ^ 

^ieaUyacUvea^,, The compose ma, con 

f ed for wound heaUng, shown in Table 33 below, are 
— — — — — ■ — """""Tcptv l 
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10 



t0 the colons a„d,or meihods and in the sieps or ■„ ,he se,^ 

metMs described nerein — re ^^"^ ^ 

■c 11 , ;t will be apparent that certain agents win 

SPe f ,C 2 ,1! 1 V L sr— for me a g en,s deserved -n 
chemically and phys.ologrcally related may ^ ^ 

modifications apparent to those skilled in 
and concept of the invention. 
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